Introduction
Fracture of the superior border of the scapula is rare, except for those associated with comminuted fractures of the body. A fracture of the superior border was first reported in 1940 and considered to be an injury to a persistent apophysis associated with a coracoid fracture [1] . There have been further reports of coracoid fractures associated with fractures of the superior border [3, 4, 5, 13] , but not many have described fractures of the superior border itself [1, 6, 8, 9, 12] .
We therefore studied these fractures in order to clarify their aetiology.
Patients and methods
Twenty-four fractures of the superior border of the scapula without accompanying comminuted fractures of the body were treated between 1974 and 1994. The average age of the 24 patients was 32 years (range 17 to 72 years). There were 20 men and 4 women. The right side was injured in 14 and the left in 10. The injury was recent in 22, but had occurred more than 6 months previously in 2.
The cause of injury, type of fracture, concurrent injuries and treatment were investigated. The outcome in 18 acute cases was studied by direct interview at a follow up of one year or more.
Results
The causes of injury were road traffic accidents in 15, a fall in 7 and miscellaneous causes in 2. There was a long fracture running almost the entire length of the superior border in 19 (Fig. 1) . In 5 cases, the fracture line was shorter and near to the suprascapular notch (Fig. 2 ). All were associated with a wide variety of other shoulder injuries, coracoid fractures being the most common ( Table 1) . Nine of the coracoid fractures were intra-articular and could be classified as type III glenoid injuries [7] . The remaining 15 cases were extra-articular fractures of the base of the coracoid. Twenty-three injuries were sustained at the same time at sites other than the shoulder.
Eighteen of the 22 acute cases were treated, 4 being transferred to other hospitals. Ten fractures were managed conservatively and 8 by operations on coracoid fractures which were associated with acromioclavicular dislocation in 3, with fracture of coracoid and lateral part of the clavicle in 2, fracture of the lateral part of the clavicle in 2, and fracture of the lateral scapular spine in one. The superior border fracture was never the direct object of operation. One chronic case was treated for suprascapular nerve palsy by neurolysis, and the other for pseudarthrosis of the coracoid by osteosynthesis and for acromioclavicular arthrosis by lateral resection of the clavicle.
The outcome of the 18 acute cases who were followed up for an average of 2 years (range 1 to 10 years) was excellent according to Neer's criteria [10] .
Discussion
Most fractures of the superior border of the scapula are associated with a fracture of the base of the coracoid or a type III glenoid fracture [7] . Only one case of isolated fracture of the superior border has been reported [9] . The other associated fractures are a lateral clavicle fracture [8] , a fracture of the shaft of the clavicle [1, 6, 8] , a fracture of the acromion [1, 3] and acromioclavicular dislocation [4, 6, 8, 9] . We have observed these injuries, but have not seen an isolated fracture of the upper border, or a bilateral case [11] , which must be extremely rare.
The mechanism of fracture has been considered to be produced by the force of contraction of the levator scapulae and omohyoid muscles [1, 6] . It has also been suggested that, besides these mechanisms, a vertical shearing force applied between clavicle and scapula may fracture the superior border and cause a coracoid fracture [8, 9] . From a study of reported cases and associated injuries, and our own cases, we conclude that a horizontal shearing force occurring between scapula and clavicle may produce a fracture of the base of the coracoid, including a type III glenoid fracture extending into the superior border. Levator scapulae and the omohyoid muscles may not be directly involved, but traction by the omohyoid may produce a secondary fracture with displacement of the central part of the superior border (Fig. 3) .
In 3 of the 5 cases with a short fracture limited to the lateral part of the superior border, the cause may have been an extension of the coracoid fracture. In the other 2 cases, the suprascapular notch was not involved and there was a fragment which was the shape of the insertion of the superior transverse scapular ligament; traction by this ligament due to upward displacement of the fractured coracoid may have avulsed the upper border.
